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I INTRODUCTION

A program Lad been 1nitiated to evaluate che high sirain vate deformation behavior of
Udime: 700, heayliium and tungsien over & wide vange of temperaiures. The ain of

o inligcusive, simple means for dewwemining hot working

[¢))

the program 18 (0 develop

parameters of havd-io~iabricaze maierisis.,

11 EXPERIMENTAL TECHNIQUES

H.gh sirain .aie wesws were pericianzd on a scdified consiant load cresp machine. The

equipment was described in a previous prouress report.

11§ RESULTS AND DISCUSSION

a) Worx on Udimet 700

A second seti of specimens was cut from the outside of the ingot with the specimen
csas tangeniial 1o the ingot swiace and perpendic:lar .0 the ingot axis. The results
differ in some respects from those obiained from axial specimens. A complete dis-
cussion of s porticn of the work will follow wn the nesti progress weport. The dis-
cussion wil) include e results of the metallographic investigation.

b} Werx on Beryllium

Tabhle 1 summarizes the resulis obiained from a beryillium vacuum hot pressing. The
specimens were cut parallel to e dircciion of pressing. Tesi temperatuyes covered
the range hetween 700° and 1400° F, Table I includes the rezults of all these tests.

The data peints are plotied in Figwes 1, Z, and 3.

ThLe results very clearly indicaie a sirain rate sensitiviiy of the deformabilivy of beryl-
lium at all temperature investigated., At low tempervatures - 2.¢.. 700° F - the
ductilily in terms of ioial elongation decreases with increasing stiain raie. A metal-
lographic investigation shows thai. ihis dectease in deformability is due to the
increasing tendency towards briitla fracturé. AL higher temperativres - 1100° P and
higher - the ductility increases with increasing strain rate. Metallographic evidence
indicates that interarysialline ciacking (due to crezp deformation) is the reason tor

failure at lower strain rates.




W oreviawir g che deioomamliy over che whole range of wempesatures, at a given
zonnrae oF 3 in im/ e, 1 beconies apLarent (hat there is a masdmum of ductility

argend 007 T 0 The renge of high Juciliny is resiricted by creep phencmena at

-

Tegner cemociowwes and b dide facture phenomena i lower temperaiures (Fiqure 3).
ks can b2 soen fico Figire 4. the valationship between tempersture and deformabilicy
15 gqu.ie diJferens wath lower sirein ra e, as the Juctility increases with decreasing
ra.e of daformation {e.g., at a temperaive of 700° F).

IV FUTYRE WORK.

T2sis are in progress on Udimeil 700 with a specimen axis angentional 1o the ingot
surface.

The metallcgraphy of bervilium is perfected in order to show the various {racture
mechanisms wiih photomicrographs.

A wngsten 3% mol bdenum ingoc has been piepaced by Climax Mo! ybdenum Company .

This marerial will be used for ihe third par: of inis program.




ens e High Straun Raie Tesis on Begvluum 2043 Vacuum How Pigssing
Temperature  Stress Life Av. Deformation
Code No. (°F _ . _lpsn. Seconds Rawe in/in/sec. % El. % R.A.
BZ 700 49,000 0.008 3.106 2.5 3.9
B3 700 7 500 0.04] 1.000 4.2 3.2
BS 700 35,000 2,384 0.026 6.3 6.7
Bi 700 33,000 98,375 0.0016 16.0 21.7
B4 700 33,000 107.53 0.00132 14.2 19.1
B1S Joo0 37,500 0 038 2.374 9.1 11.3
B16 1000 33,000 0.198 0.697 13.8 16.4
B13 1000 30.000 3.571 0.038 13.7 23.6
B14 1000 27,5090 5.877 0.022 12.1 23.6
B10 1i00 32,3500 0,060 2.411 14.4 21 1
B6 1100 %8,000 0.478 0.275 13.2 19.0
Bll 1100 22,500 14,886 0.004 7.2 12.5
B19 1200 28,000 0.100 1.260 12.6 19.7
B18 1200 25,000 0.246 0.49% 12.2 19.9
B17 1200 20,000 6.878 0.008 5.4 12.59
BS 1300 22,500 0,118 1.067 12.7 13.9
B7 1300 20,000 0.232 0.392 9.} 13.6
B8 1300 17,500 0.568 0.114 6.5 7.9
B21 1400 20,000 0.062 1.000 €.2 14.3
B20 i400 15,000 0.203 0.354 7.2 5.8
B22 1400 10,000 0.881 0.029 2.6 3.9
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Pigure 3: Total elongation as a function of test
temperature {strain ratz 1 in/in/sec.)




